odd features as well as less charismatic invertebrates, such as ticks and nematodes.
The authors make the case for regular contact between numerous different invertebrates and dinosaurs. Bloodsuckers, scavengers, dung-eaters and parasites would have been particularly interested in the resources in and emanating from the dinosaurs' large bodies. Such opportunists would then have been ideal vectors for diseases. Just as close relationships between vectors and pathogens are common today -for example, diseases such as anthrax, malaria and plague can all be transmitted by insects -so dinosaurs might have contracted diseases.
In a few cases the evidence for interactions is strengthened by rare fossils such as insect borings in bone and dung-beetle burrows in fossil faeces. Most striking are the blood-and pathogen-filled sand-fly guts that support the spectre of bloodsucking insects dining on dinosaurs.
Other relationships can be predicted by considering the body structure of Cretaceous organisms together with the behaviour of their modern relatives. The often surprising and complex examples of interactions between modern organisms (such as lizards, which can acquire parasitic stomach worms by eating infected ants) expand our perceptions of how ancient ecosystems may have been structured. The authors create vivid images of the Cretaceous in which dinosaurs browsing in lush forests disturbed plant-eating insects and were, in turn, set upon by hordes of biting insects.
Reconstructing ancient ecosystems is an ambitious undertaking. We scarcely understand the intricacies of modern ones, much less those for which we have spotty fossil evidence. Limiting palaeontological studies to simple lists of fossil organisms diminishes our ability to comprehend the complex interrelationships of past ecosystems. Integrative approaches such as those in What Bugged the Dinosaurs? help us build up more sophisticated visions of the past.
But terrestrial life on Earth has evolved since the Cretaceous, and some ecological interactions may have changed as well. Thus, as new fossil evidence helps fill in our picture, we should be on the lookout for patterns in resource utilization that are different from today's. After all, the dinosaur-dependent insects that survived the Cretaceous/Tertiary mass extinction certainly had to adjust to life without the big guys.
To paraphrase John Donne, no dinosaur is an island. Although vertebrate palaeontologists acknowledge the ubiquity and abundance of insects, we are often vertebrate chauvinists. This book reminds us to consider the profound influence of insects and other invertebrates. We have much to learn about and from them. ■
